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Brief Clinical ReportsAscending aortic injury caused by a fractured sternal wire 28 years
after surgical intervention of pectus excavatumShigetoshi Mieno, MD, Hideki Ozawa, MD, and Takahiro Katsumata, MD, Takatsuki, Osaka, JapanCardiovascular injury induced by foreign materials is a rare
but potentially life-threatening complication. The most
frequent cause of death is cardiac tamponade. We report
a successful surgical case of ascending aortic injury caused
by a fractured sternal wire 28 years after surgical interven-
tion for pectus excavatum.FIGURE 1. Change in the findings determined by means of chest roentgenograp
B, Chest roentgenograph onOctober 4, 2008. The cardiothoracic ratio is larger tha
D,Magnification of the roentgenograph from panel B. Arrows indicate the change
short thoracic distance and ascending aorta in contact with the sternum.
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A 34-year-old man complained of sudden anterior chest
pain after light exercise and went to a hospital on October
3, 2008. He had undergone an operation consisting of sternal
turnover for pectus excavatum at 6 years of age. He went to
the hospital again the next day because of extended chest
pain and dyspnea. A cardiologist noticed an increase in the
cardiothoracic ratio and a change in the direction of a piece
of sternal wire by means of comparison of 2 consecutive
chest roentgenographs (Figure 1). Ultrasonographic echo-
cardiographic analysis demonstrated 15 mm of echocardio-
graphic free space around the heart. After 160 mL of
pericardial drainage, the hemoglobin level of the fluid was
12.9 g/dL. Because of the hemorrhagic cardiac tamponade,
he was admitted to our hospital for an emergency operation.
Vital signs on admission were maintained.
After achievement of general anesthesia, we carefully
divided the sternum and paid attention to the location andhy. A, Chest roentgenograph on October 3, 2008, at the time of the first visit.
n that seen in panel A. C,Magnification of the roentgenograph from panel A.
in direction of the sternal wire. E, Preoperative computed tomographic scan:
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FIGURE 2. Operative findings. A, A fractured wire toward the ascending aorta. B, A hole penetrated by the fractured sternal wire on the pericardium. C,
Injury is shown around 4cm longitudinally in the ascending aorta. Arrows indicate the injury site. D, Removed sternal wires.
Brief Clinical Reportsdirection of the sternal wires fixing the sternum. A fractured
wire perforated the pericardium through mediastinal tissue
and reached the ascending aorta about 4 cm longitudinally
(Figure 2). We tried to repair the injury site of the ascending
aorta by using a simple suture without cardiopulmonary
bypass (CPB). However, the aortic tissue around the injury
site was fragile, so that we resected the injured site and
replaced it with a 253 15–mm Haemashield woven double
velour fabric patch (Boston Scientific, Tokyo, Japan) during
29 minutes of aortic crossclamping with CPB. The patient’s
postoperative course was uneventful.
DISCUSSION
Cardiovascular injury induced by fracture of sternal
wires is a rare but potentially life-threatening complication.
Cope and Rodda1 reported an adult case of cardiac tampo-
nade caused by pericardial puncture by a fractured sternal
wire 2 years after an operation for pectus excavatum.
Hazelrigg and Staller2 also reported an asymptomatic case
of migration of a fractured sternal wire, which partially
entered the ascending aorta 9 years after coronary artery
bypass grafting. The fractured wires in these 2 cases mi-
grated into the mediastinal space. In this case, however,
the fractured wire did not migrate but directly scratched
and injured the ascending aorta. Although the cause of
wire fracture is unclear, the operative findings in this case
indicated that thoracic movement by means of respiration,
as well as heart beat, is associated with extension of the in-
jury region in the aortic wall. In addition, the anatomic pe-
culiarity of a shorter thoracic distance between the sternum
and vertebra in patients with pectus excavatum contributesThe Journal of Thoracic and Cato the aortic injury. To the best of our knowledge, a case
of direct aortic injury caused by a fractured wire has not
been previously reported, even in patients with pectus
excavatum.
The use of CPB is a safe and reliable option for the repair
of cardiovascular injury caused by foreign materials. A
direct suture without CPB is a simple and quick treatment
for the aortic injury.2 The region of injury might be more
extended than what we actually see outside of the ascending
aorta. In case of extended aortic injury, the direct suture
might generate tension in the repair site and might leave
the injury of the aortic wall unrepaired. This remaining in-
jury of the aortic wall could be at risk of subsequent aortic
dissection, pseudoaneurysm, and rupture. Therefore we
completely resected the injury site during aortic crossclamp-
ing and chose the patch repair in this case.
The original position of pins and wires should be ruled out
in all patients, particularly those presenting with chest pain
after previous sternotomy and orthopedic surgery. If there is
a change in the location and direction of sternal wires and
a risk of cardiovascular complication, the wire should be re-
moved, even if clinically silent. In addition, we also pay atten-
tion to migration of pins and wires from the shoulder region.3
Muscular activity, respiratory exertion, negative intrathoracic
pressure, and regional resorption of bone, gravitational forces,
and the great freedom of motion of the upper extremity are
considered factors responsible for the migration of pins and
wires.4 The overall mortality caused by pins and wires reach-
ing the cardiovascular system is about 50%, and acute cardiac
tamponade is the dominant cause of death.5 In this case we
rescued the patient from hemorrhagic cardiac tamponaderdiovascular Surgery c Volume 140, Number 1 e19
Brief Clinical Reportsresulting from a direct aortic injury caused by a fractured wire
by means of emergency surgical intervention.
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dles. Thorax. 1969;24:246-53.Mediastinoscopy-assisted ligation of an aberrant right subclavian
artery through a supraclavicular approachNarain Moorjani, MD, FRCS,a Nancy Mohsen, MD,b and Percy Boateng, MD,a Philadelphia, PaAn aberrant right subclavian artery occurs in approximately
0.5% of the population.1 Compression of the esophagus and
trachea might result from a retromediastinal course of the
aberrant artery. Surgical treatment in symptomatic patients
usually involves ligation of the artery close to its origin
from the aortic arch followed by right common carotid–
subclavian artery bypass. This report describes the use of
a cervical mediastinoscope through a right supraclavicular
incision to aid access and visualization of the aberrant right
subclavian artery at its origin from the distal aortic arch,
without the need for a left thoracotomy.CLINICAL SUMMARY
A 28-year-old woman presented with a 2-month history
of progressive dysphagia to solids. An esophagram demon-
strated indentation of the upper esophagus with transient
delay of contrast, which is consistent with extrinsic
compression (Figure 1, A). Subsequent contrast-enhanced
computed tomographic analysis revealed an aberrant right
subclavian artery originating from the aortic arch, distal tothe left subclavian artery, and passing posterior to the esoph-
agus (Figure 1, B, and Video 1). The origin of the aberrant
artery measured 1.1 cm, with no aneurysmal dilatation or
Kommerell’s diverticulum. A common origin of the left
and right common carotid arteries (truncus bicaroticus)
from the aortic arch was also observed (Figure 1, B).
In view of her symptoms, surgical treatment was per-
formed by using a 6-cm right supraclavicular incision and
division of the clavicular head of the sternocleidomastoid
muscle. After mobilization of the right internal jugular
vein, the right common carotid artery was identified in the
carotid sheath while protecting the vagus nerve. The
aberrant right subclavian artery was identified posteriorly,
coursing behind the esophagus and right recurrent laryngeal
nerve. Because access to the origin of the aberrant right
subclavian artery was limited, a standard cervical mediasti-
noscope was used to aid visualization of the proximal part
of the artery (Figure 1, C). By using blunt dissection through
the mediastinoscope, the artery was mobilized free from the
esophagus (with an orogastric tube in situ) down to its origin
from the aortic arch. After systemic heparinization, the right
subclavian artery was ligated and oversewn at its origin. In-
traoperative Doppler scanning and direct visualization
through the mediastinoscope ensured that the ligation was
proximal to the vertebral artery. The distal free end of the
right subclavian artery was then sutured to the right common
carotid artery by using an end-to-side anastomosis (Figure 1,
D). Intraoperative Doppler examination of the right common
carotid, subclavian, and vertebral arteries demonstrated ex-
cellent flows. The patient was discharged on the fourth post-
operative day, with normal swallowing, vocal cord function,
neurological status, and perfusion of the right upper limb.
Postoperative computed tomographic analysis demonstrated
the right subclavian-common carotid artery bypass and the
ligated aberrant subclavian artery on the distal aortic arch
(Figure 1, E and F, and Video 2).ery c July 2010
